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Abstract: We provide an explanation for hedging as a means of allocating rather than
reducing risk. We argue that firms facing a total risk constraint optimally allocate risk by
reducing (increasing) exposure to risks providing zero (positive) economic rents. Our
evidence suggests that mutual thrifts which convert to stock institutions reduce interestrate risk through improved balance sheet maturity matching and increased derivatives use
at the time of conversion. This interest-rate risk reduction is followed by slower growth in
credit risk. Post-conversion, risk management activities are significantly related to growth
capacity and management compensation structure attained at conversion.
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Hedging and Coordinated Risk Management:
Evidence from Thrift Conversions

This paper proposes an approach for analyzing risk-management decisions when the
payoffs to a firm’s portfolio are exposed to multiple sources of risk. In practice, firms reduce
some risks while remaining exposed to, or even seeking, other sources of risk. For example,
Merck & Co., Inc., states that reducing risk with respect to foreign exchange exposure stabilizes
cash flows which allows the firm to increase risk by making investments in research and
development (Lewent and Kearney, 1990). This paper provides an explanation for this observed
coordination of risk management activities and evidence of this behavior in the savings and loan
industry.
We consider the situation in which multiple risks are bundled within particular assets or
liabilities. The risk of a firm’s assets and liabilities are made up of many components such as input
and output price risk, foreign exchange risk, interest-rate risk, credit risk, liquidity risk, market
risk, and political risk. Firms are unable to acquire these risks separately in the spot markets. In
such a case, firms that are constrained with respect to total risk coordinate their management of
these multiple risks. The optimal allocation may include increasing one source of risk while
decreasing another within the purchased bundle.l
Specific predictions about optimal risk allocation require structure on the definition of
“risk.” We segregate risk into two types based on a firm’s information advantage with respect to
the source of risk. Firms earn rents or economic profits for bearing risk about which the firm has a
comparative information advantage (compensated risk). By contrast, there are zero economic rents
associated with homogeneous risks such as unexpected changes in foreign currency rates or
commodity prices (hedgeable risk). If compensated and hedgeable risks are bundled, then the
firm’s portfolio problem is constrained since changes in compensated risk must be associated with
l

The term “allocation” is typically used in the existing literature to describe allocation of risk across parties
with different risk preferences. (See Mason, 1995.) By contrast, we use the term “allocation” to represent the
allocation of total risk between multiple sources such as interest-rate risk or credit risk.
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simultaneous changes in hedgeable risk. Firms, however, may effectively unbundle these risks
using various cash market or derivative instruments. Almost by construction, the costs associated
with managing hedgeable risks are low since the definition of “hedgeable” implies that information
about the related payoffs is symmetric. Together, the positive economic rents associated with
compensated risks and the low transactions costs of managing hedgeable risks suggest that optimal
risk allocation is achieved by reducing hedgeable risks and increasing compensated risks. We
denote this approach of optimal risk allocation as Coordinated Risk Management.
The coordinated risk management framework contrasts with current models of riskmanagement by examining risk allocation rather than risk reduction. Models such as Froot,
Scharfstein and Stein (1993), and Smith and Stulz (1985) describe equilibrium scenarios in which
reducing total risk associated with expected cash flows or profits is value-maximizing. These
models, however, do not specify the source of variance in the distribution of wealth (or profits).
Thus, they ignore multi-dimensional risks and, by definition, the possible covariation among risks
within a firm. Therefore, they are unable to predict simultaneous increases and decreases in the
components of total risk within a portfolio.
By contrast, this paper fits into the literature which examines multi-dimensional risks
including Campbell and Kracaw (1990) and Froot and Stein (1995). In particular, Campbell and
Kracaw allow for multi-dimensionality in firm risk, decomposing it into risks that are either
observable or unobservable by debtholders. If the observable risks are positively correlated with
the unobservable risks, they argue that creditors facing a risk of asset substitution can mitigate
these agency costs by requiring the borrowing firm to hedge the observable risks. Rather than
making a distinction between observable and unobservable risks, we make a distinction between
hedgeable and compensated risks. Considering multi-dimensional risks using this distinction
allows us to make predictions about the types of risks which are optimally hedged in a more
general setting than debt issuance.
To test our predictions which result from considering coordinated risk allocation, we
examine the quarterly credit and interest-rate risk decisions of 81 firms in the savings and loan
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(S&L) industry which convert from mutual-to-stock charters between 1984 and 1988. We restrict
our sample to converting savings and loans for two reasons. First, within an S&L, both credit risk
and interest-rate risk are bundled in loans. Therefore, a thrift is forced to intermingle the
management of its two most significant sources of risk in a single investment decision. Moreover,
both of these risks are measurable as a result of regulatory reporting requirements. Hence, we can
directly test the coordination of risk management activities. We assume that thrifts have a
comparative information advantage with respect to credit risk but earn no economic rents, in
expectation, with respect to interest-rate risk. Interest-rate risk (hedgeable risk) can be managed
using derivative instruments. Credit risk (compensated risk) is managed through on-balance sheet
strategies including project selection and diversification. Based on these definitions, we assume
that interest-rate risk is relatively less costly to reduce than credit risk.
Within the S&L industry, converting institutions provide a second advantage. The
conversion process affects an institution’s managerial compensation and growth capacity, both of
which are predicted to be associated with risk-management incentives. (See Smith and Stulz,
1985, and Froot, Scharfstein, and Stein, 1993, respectively.) Prior to conversion, management of
these institutions are typically compensated by a fixed salary. Following conversion, shareholders
are able to include stock and stock options in the managers’ compensation contracts. Also, at the
time of conversion, the thrift obtains new capital enabling it to attain financial slack. The level of
this financial slack is a choice variable by management. Hence, we can construct an ex ante
measure an institution’s growth capacity. Because these firm characteristics change when an
institution converts, we are able to test for the association between these factors and changes in the
coordination of risks following conversion. In addition, non-converting mutual and stockchartered institutions represent excellent samples to control for industry trends in risk exposure
unrelated to conversion.
Within the coordinated risk management framework, we expect converting thrifts to better
coordinate their risk-management activities by increasing credit risk and decreasing interest-rate
risk following conversion. Consistent with this prediction, we observe that converting thrifts
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immediately increase their interest-rate risk hedging activities at the time of conversion relative to a
control group of stock-chartered institutions. This reduction of interest-rate risk is attained
collectively through better matching of on-balance sheet assets and liabilities (as measured by one2

3

year maturity gap) and through increased use of derivative instruments. On-balance sheet gap
management begins approximately one year after conversion. By contrast, the significant increase
in the use of derivatives begins at the time of conversion and continues thereafter. We also observe
that interest-rate risk reduction is not done in isolation. Rather, credit risk also increases following
conversion and is positively and significantly coordinated with the increased hedging of interestrate risk.
Further analysis shows that this observed coordination of risks following conversion is
significantly related to growth capacity and managerial compensation structure attained at the time
of conversion. These results support the predictions of Froot, Scharfstein, and Stein (1993) and
Smith and Stulz (1985). We report that institutions which acquired greater growth capacity at the
time of conversion coordinated firm risks more by reducing interest-rate risk and increasing credit
risk relative to institutions anticipating low growth. Related to managerial compensation, we show
that institutions with greater managerial share holdings exhibit higher coordination of risks
following conversion. In addition, with respect to the management of interest-rate risk, hedging
begins approximately one-year in advance of conversion only for those institutions whose
managers subsequently attain high share ownership. By contrast, option holdings are negatively
associated with changes in interest-rate risk management. Furthermore, those institutions whose
managers have relatively greater option holdings exhibit high on-balance sheet interest-rate risk,
but these institutions use derivatives extensively to reduce net interest-rate risk exposure.4
2

We provide evidence that the market values of institutions which have a more negative (and more risky)
maturity gap net of the impact of derivatives are more sensitive to unexpected changes in interest rates than other
institutions. These market tests confirm the ability of our proxy for interest-rate risk to capture our sample
institutions’ exposures.
3
This evidence suggests that, on average, derivatives are used to reduce rather than increase interest-rate risk
contrary to the claims of those favoring additional derivatives regulation in the S&L industry. For a thorough
description of the regulatory issues, see Hansell and Muehring (1992).
4
These latter results are consistent with the observed association between hedging and managerial compensation
for gold mining firms (Tufano, 1995).

-4-

The paper proceeds as follows. Section I discusses the coordinated management of
multiple risks within a firm. Section II adapts the coordinated risk management framework to the
savings and loan industry and summarizes the paper’s predictions for our sample of converting
thrifts. A discussion of the sample and proxy variables is presented in Section III followed by a
description of the methodology and the related results in Section IV. Section V summarizes the
findings.

I. Coordinated Risk Management
The current risk-management literature demonstrates situations in which the reduction of
variance is a value maximizing activity. Models, including Froot and Stein (1995), Froot,
Scharfstein and Stein (1993), and Smith and Stulz (1985) among others, propose market
imperfections which provide incentives for otherwise risk-neutral firms to behave as if they are
risk-averse. For example, Smith and Stulz (1985) demonstrate that a firm may choose to reduce
variation in cash flows because managerial contracting costs, expected taxes and costs of financial
distress are a function of this variation.
These models, however, consider the impact of only total variation in wealth or profits on
firm-value. By contrast, we consider the case where total variation has multiple sources. This
additional structure allows for the possibility that hedging is optimal as a means of allocating rather
than reducing total firm risk.5 In contrast to the predictions based on the uni-dimensional notion of
risk described in the existing models, we are able to explain optimal risk-reduction or hedging of
certain risks even for firms attempting to increase total firm risk.
Consider a firm which is endowed at time t = 0 with one asset having two sources of risk
and a stock of risk-free wealth.6 The economy consists of a series of state-contingent claims.
Firms are uncertain about the states, but the claims are bundled together such that a firm must take
5

We define hedging as risk reduction, but not necessarily total risk reduction. A firm may reduce only one type
of risk and simultaneously increase another.
6
An alternative assumption leading to the same results is that the firm has assets-in-place at time t = 0 which
result from prior period operating, investment, and financing decisions. The expected payoffs to the assets vary
through time.
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on both risks if it wants either. The firm is assumed to make its risk-management decision at time
t = 0 after acquiring private information about the distributions of random payoffs to its assets-inplace. By definition, risk-management activities change the variation in payoffs to the firm’s
existing assets. Such activities include changing the composition of assets-in-place (on-balance
sheet risk-management) as well as using derivative instruments to synthetically alter the expected
payoffs to existing assets and liabilities (off-balance sheet risk-management).
Although risky assets owned by the firm may be traded, we assume the firm has an
information advantage with respect to one of the sources of risk (compensated risk). This
assumption implies that the firm earns economic rents from the asset and faces costs associated
with liquidating the asset in the secondary market. Compensated risk is potentially diversifiable,
however, diversification decisions simultaneously affect (either increase or decrease) all risks
associated with the risky asset. Exchange-traded derivative instruments are not available to hedge
the compensated risk since successful derivative contracts generally require a homogeneous
underlying asset.7 Over-the-counter instruments are always available at a price, but the costs of
over-the-counter instruments include a premium for liquidity and default risk. In addition,
transactions costs are generally higher than those for exchange-traded instruments because of the
costs associated with negotiation and customization.8
With respect to the second source of risk (hedgeable risk), the firm has neither an
information advantage nor disadvantage. An example is any risk which results from a relatively
homogeneous and not perfectly predictable source such as changes in commodity prices, interest
rates, or exchange rates. This risk may be hedged (or increased) with exchange-traded derivative
instruments. If the risky asset were divisible along the components of its total risk, the firm would

7

Historical contract success (and failure) has indicated five characteristics of successful exchange-traded futures
contracts: “1) A sizable pool of assets or income at risk; 2) The instrument underlying the futures contract is an
accurate reflection of that risk; 3) The instrument underlying the futures contract is not subject to manipulation or
distortion; 4) There must be a regular source of information about the instrument or index so that participants may
trade knowledgeably; and 5) The successful futures market must meet the requirements of the different (market)
participants more efficiently than do the competing markets.” (Petzel, 1989, p. 3-4)
8
Customization, though, may reduce the basis risk associated with over-the-counter instruments.
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not seek hedgeable risk and would choose only compensated risk. Assuming indivisibility,
however, any decision which alters the firm’s exposure to the compensated risk simultaneously
affects the firm’s exposure to the hedgeable risk.
A strategy which is not generally considered in the corporate risk management literature is
for the firm to purchase more of the risky asset using the assumed available stock of risk-free
wealth. This decision increases economic rents and hedgeable risk, and potentially increases
compensated risk depending on the effects of diversification. Because derivative instruments are
available to manage the hedgeable risk at low cost, however, the increase in hedgeable risk may be
mitigated through synthetic hedging. The availability of derivative instruments effectively allows
the firm to separate the choice about the returns to one source of risk exposure associated with a
given investment from other risks which also result from the same investment. We denote the
strategy of reducing hedgeable risk to allow for increases in compensated risk as Coordinated Risk
Management. Within coordinated risk management, a firm attempting to increase total risk may
optimally increase some risks while decreasing others. This coordination of risks is likewise
predicted for a firm attempting to decrease total risk. In both cases, the firm will increase
compensated risk, if any risk is to be increased, and decrease hedgeable risk.
Alternative strategies to change the combination of risks and returns of a portfolio have
been considered in the corporate risk management literature. For example, the firm may sell the
risky asset and invest the proceeds in a riskless asset. This strategy reduces both compensated and
hedgeable risk as well as expected total return. Alternatively, the firm may diversify by selling less
than 100 percent of the risky asset and investing the proceeds in another risky asset with less than
perfect correlation in payoffs to the compensated risk. If hedgeable risk is unaffected by
diversification, this strategy reduces only compensated risk but does not affect the portfolio’s

9

In practice we do not observe corner solutions representing elimination of hedgeable risk. One explanation is
that total risk is not a constraint optimal risk allocation decisions. Another possibility is that the costs associated
with fully hedging at all times are greater than the relative benefits.
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expected total return. Because the coordinated risk management strategy results in additional
economic rents, this strategy dominates both of these alternative risk-management strategies.

l0

Concrete examples of the scenario envisioned are common. A mining company may earn
economic rents by maintaining a comparative technical advantage which allows low-cost natural
resource extraction or a comparative geological information advantage which allows the firm to
choose viable potential sites. Acquiring mining rights, however, subjects the firm to price risk
related to the natural resource. Similarly, a farmer may earn rents resulting from superior
equipment maintenance, crop selection, or soil preparation. Acting on these compensated skills
creates price risk associated with the crop.

II. An Application to Financial Institutions
A. Interest-rate and credit risk
Financial institutions provide a good opportunity to test for the implementation of
coordinated risk management for at least three reasons. First, a single loan, either commercial or
residential, financed by deposits or other debt, exposes the institution to two sources of risk: (i)
interest-rate risk which represents unexpected changes in interest rates, and (ii) credit risk which
represents unexpected changes in default arrival rates. Therefore, it is impossible to alter either
risk in isolation by changing the institutions’ assets-in-place. Second, interest-rate risk represents
a hedgeable risk because derivative instruments with relatively low basis risk are available due to
the fungible nature of the cost of money. Credit risk, by contrast, represents a compensated risk
which is not easily synthetically hedged. Finally, good proxies are available to measure both
interest-rate risk and credit risk quarterly as a result of regulatory reporting requirements.
10

The coordinated risk management strategy dominates other strategies to the extent that the costs associated
with this strategy are lower. Almost by construction, the costs of reducing hedgeable risks are less than the costs of
managing compensated risks. Risk-management costs can be segregated into three types: transactions costs,
opportunity costs and information costs. Transactions costs include fees for implementing a transaction such as
brokerage fees and costs associated with margin requirements (“direct” transactions costs). Transactions costs also
include indirect costs such as basis risk or costs associated with choosing a second-best investment because of
constraints created by the indivisibility of assets. Opportunity costs represent the economic rents lost by a firm for
not bearing compensated risk. Information costs result from an assumption of information asymmetry. Informed
firms, earning economic rents, sell assets-in-place at a discount (or payoff liabilities at a premium) in equilibrium.
This situation is commonly referred to as a lemons problem.
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We hypothesize that financial institutions coordinate the management of interest-rate risk
and credit risk. Specifically, we predict that financial institutions optimally reduce interest-rate risk
to exploit credit-risk opportunities. This prediction is consistent with Edwards (1981) who
suggests that the costs of reducing credit risk include lost economic rents because financial
11

institutions have a comparative advantage in making credit decisions over other firms. Financial
institutions, however, do not necessarily have a comparative advantage in predicting interest rates
and thus, do not receive rents for bearing this risk. In fact, Edwards argues that it is for this
reason that derivatives markets, specifically futures and forwards, provide significant benefits to
financial institutions. Diamond and Verrecchia (1982), in general, and Diamond (1984) and
Campbell and Kracaw (1990), in particular, also observe that allowing interest-rate risk hedging is
desirable for financial institutions. This conclusion is based on an assumption that freely
observable information such as interest rate changes should be shared optimally.
The coordinated risk management hypothesis does not make predictions about total risk.
Underlying the framework, however, is an institution’s (potentially constrained) portfolio
maximization problem resulting in an optimal level of total risk. Minimum regulatory capital
requirements in the financial institutions industry constrain institutions’ optimal level of total risk.
These capital requirements constrain a thrift institution’s ability to grow since the requirements
must be met at the end of each quarter, not on average over the term of investment projects.
Consequently, since capital ratios are computed as total regulatory capital relative to regulatory
assets,12 increases in deposits as a source of funding for new investments without an immediate
corresponding increase in regulatory capital, dilute the institution’s capital position. An institution
not meeting its minimum capital requirement potentially faces regulatory “taxes” including
increased oversight, restrictions on operating activities, or, ultimately, closure.
11

Credit derivative contracts became available in the early 1990s as a means of reducing or diversifying default
risk. As of 1995, the credit derivatives market has grown to $2 billion in notional value with credit default swaps
being the most commonly used instrument. Financial institutions may use the instruments to reduce default risk
associated with loans made for “...relationship purposes whether they make economic sense or not.” (American
Banker, September 26, 1995)
12
After the Financial Institutions Reform, Recovery and Enforcement Act of 1989 (FIRREA), institutions were
required to meet minimum capital requirements with respect to “tangible” capital/tangible assets (1.5%); “core”
capital/core assets (3%); and “risk-based” capital/risk-weighted assets (8%).
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B. Risk Management Predictions
We make predictions about risk-management for a sample of S&Ls which convert from a
mutual-charter to a stock-charter between 1984 and 1988. Although the coordinated risk
management hypothesis applies to all firms in all industries, our sample has several advantages.
First, the event of conversion provides a natural experiment to analyze changes in risk-management
behavior related specifically to incentives which change as a result of conversion. In addition,
restricting our sample to converting thrifts leaves us with a control sample of non-converting
institutions. We use these institutions in both time-series and cross-sectional analyses to control
for industry-wide factors affecting risk management decisions.
There are two consequences of the conversion process which potentially change the riskmanagement incentives of the converting thrift. First, the converting thrift’s capital increases at the
time of conversion by the amount of net issue proceeds. This new capital, and the future access to
capital markets, effectively allows the institution to increase leverage and grow without violating
capital constraints.13 Therefore, although the set of investment opportunities does not change as a
result of conversion, the feasible set is larger post-conversion.14 By contrast, non-converting
thrifts do not have access to equity markets and, thus, are more constrained by minimum
regulatory capital requirements. Established stock thrifts, unlike non-converting mutuals, may
issue additional capital to fund growth. However, there are costs associated with seasoned equity
offerings (SEOs).15 Hence, converting institutions have higher growth capacity than either nonconverting mutuals or established stock thrifts.

13

This financial slack could be used by the management for increased perquisite consumption. However,
Maksimovic and Unal (1993) provide evidence that the market prices the conversion as if management is not
expected to inflate the financial slack at the expense of shareholders. Hence, the interests of management are aligned
with those of shareholders.
14
Typically conversion proceeds equal or exceed the book-value of equity of the mutual thrift. Assuming preconversion mutual equity meets regulatory capital requirements, doubling (at least) the capital ratio implies attaining
borrowing capacity (effectively at the risk-free rate as a result of deposit insurance) which can also double the size of
the thrift.
15
In an SEO, the resolution of conflicts of interest between existing equityholders and new investors is costly
(Asquith and Mullins, 1986; Masulis and Korwar 1986). As demonstrated by Myers and Majluf (1984), information
asymmetries between existing equityholders and new investors can lead to underinvestment problems. For initial
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The second major consequence of conversion which accompanies the increase in capital
adequacy is a change in ownership from the mutual depositors to both outside and inside
stockholders. Prior to conversion, mutual thrifts are legally owned by depositors but not
controlled by them. Rather, managers, compensated by a fixed salary, have control over the
institution’s net assets and act as the de facto owners. As Masulis (1987) and Rasmusen (1988)
observe, such a fixed-wage contract can be viewed as risky debt since its value decreases as asset
risk increases. Hence, mutual managers have incentives to choose lower-risk investment projects
over riskier investments. Because the mutual institution’s depositor-owners cannot control the
thrift’s assets, their risk preferences are irrelevant to the ultimate risk-taking behavior of the
institution.
Upon conversion, management becomes accountable to risk-neutral shareholders who own
and control the thrift. Unlike the depositor-owners of mutuals, shareholders are able to include
stock and stock options in the managers’ compensation contract, thereby better aligning the riskpreferences of the decision-making managers with their own. Consequently, conversion transfers
de facto ownership from risk-averse managers to risk-neutral shareholders.
Taken together, the two affects of conversion imply that institutions optimally increase total
firm risk following conversion and have the capital available to pursue a strategy of increasing
risky assets. Our previous discussion suggests that this increase in total risk may be achieved by
increasing credit risk exposure and decreasing interest-rate risk. We test these predictions by
examining interest-rate risk and credit risk activities through time for converting thrifts, on
average.16 Prior to conversion, we expect the sample institutions to resemble the non-converting
mutuals with respect to interest-rate and credit risk. After conversion, we expect the institutions to
follow a trend toward resembling their stock-chartered counterparts. We also analyze the
coordination between interest-rate risk and credit risk within institutions through time and test
cross-sectional differences in the extent of coordinated risk management by our sample institutions.
public offerings by converting thrift institutions, there are no “existing” shareholders, thus, the costs of obtaining
capital through conversion are lower than in subsequent offerings.
16
The fact that these risks are measured empirically in different “units” creates an obstacle for testing the net
impact of changes in credit risk and interest-rate risk on total risk.
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III. Sample Selection and Proxy Variables
A. Sample
Mutual-to-stock conversions have been used to re-capitalize the thrift industry since the
Garn-St Germain Act of 1982 which cleared legal barriers for regulatory approval of these
17

transactions. From 1983 to 1988, 571 conversions issuing stock totaling $10.1 billion were
completed, compared to only 130 mutual-to-stock conversions between 1975 and 1982.
Table I provides descriptive statistics about the thrift industry and its changing
organizational structure during the 1980s. At the end of 1982, stock S&Ls managed only 30
percent of the industry’s assets, but by the end of 1988, stock S&Ls controlled 74 percent of the
industry’s total assets. During the period 1982 to 1988, the S&L industry’s asset base doubled
from $686 billion to $1.4 trillion while the asset base of Federal Deposit Insurance Corporation
(FDIC) insured banks grew only 41 percent from $2.2 trillion to $3.1 trillion.
[INSERT TABLE I HERE]
Our sample consists of conversions completed between January 1, 1984 and December 31,
1988 according to the Office of Thrift Supervision.18 Of the 488 conversions during the sample
period identified by Fleck (1990), 109 were supervisory conversions required by the Federal
Home Loan Bank Board (FHLBB) or conversions that occurred simultaneously with a merger.
Supervisory mergers and merger-conversions are excluded from the sample because we are unable
to measure interest-rate risk and credit risk of the converting institution separate from that of its
“purchaser” following conversion. The sample of converting institutions includes 348 institutions
(of the 379 qualifying conversions) for which we can identify a docket (regulatory identification)
number. 19 We further restrict the institutions to those with total assets greater than $500 million at
17

In a comprehensive report on conversions, Williams, Fleck, and Comizio (1987) write: “The Bank Boards
second major challenge, therefore, was to make conversions more accessible and attractive for acquirers of insolvent
savings institutions. In that respect, every dollar of outside capital raised could be a dollar that the financially
strapped Federal Savings and Loan Insurance Corporation (“FSLIC”) would not have to expend.” p. 238.
18
The sample is restricted to this period because required data on interest-rate risk are not available from thrift
regulatory reports prior to 1984 and reporting of interest-rate risk and other data changed significantly after March
1989. Additionally, FIRREA toughened thrift capital requirements and introduced both new regulations and new
regulators which fundamentally changed the nature of the thrift regulatory environment.
19
A docket number is unavailable if, subsequent to conversion, the institution changes its primary insurer to
the FDIC or is closed by thrift regulators.
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each quarter end during the sample period. Controlling for size increases the likelihood of
similarities across institutions with respect to their ability to access capital and derivatives markets
(Gorton and Rosen, 1995) and their underlying production and cost functions (Carter and Stover,
1991). Institutions which are not FSLIC-insured are also excluded from the sample because of
data availability. The final sample includes 81 converting institutions.
In addition to the sample of converting institutions, we use two control groups in our timeseries and cross-sectional tests to mitigate the effects of industry-related changes in risk-taking
incentives during the sample period which are unrelated to thrift charter changes. For example, the
“too-big-to-fail doctrine,” which suggests a strategy of regulatory forbearance toward large
institutions despite their capitalization, implies that depository institutions should optimally follow
a high-growth strategy (O’Hara and Shaw, 1990). In addition, depository institutions, in general,
have incentives to take on increased risk as it can be shifted to the government because of flat
insurance premiums (Kane, 1985, 1989). To the extent that either of these risk-taking incentives,
or others, were changing during the 1980s our control groups reduce their confounding effects on
our results.
The first control group is established stock-chartered institutions. We identify 50 stockchartered institutions from CRSP and industry surveys that converted from mutual to stock
charters no later than December 31, 1981. We impose this requirement to eliminate stock-chartered
thrifts that are still experiencing post-conversion growth as of the start of the sample period. The
second control group is non-converting mutual institutions. We obtain from thrift regulatory
reports a sample of 1,565 institutions with mutual charters as of June 1989. After applying the
criteria that size be greater than $500 million at each quarter end during the sample period, the
control samples include 36 stock-chartered institutions and 123 non-converting mutual institutions.
Appendix I lists the names, cusip numbers and docket numbers of the 81 sample converting
institutions and the 36 sample stock-chartered institutions.

B. Proxies for Interest-Rate Risk and Credit Risk
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All proxy variables are measured quarterly for each institution using data obtained from call
reports filed with the FHLBB, predecessor to the Office of Thrift Supervision (OTS). The data are
self-reported to regulators and unaudited. We measure on-balance sheet interest-rate exposure
using an institution’s one-year maturity gap, or the excess of interest-rate sensitive assets over
20

interest-rate sensitive liabilities maturing within one year, scaled by total assets (GAP/TA). We
assume that an institution with a perfectly matched gap (GAP/TA equals zero) is exposed to less
interest-rate risk than an institution with either a negative or positive one-year maturity gap. The
one-year maturity-gap measure represents only the short-term, cash-flow mismatch of the
institution and ignores the distribution of contractual maturities greater than one-year. 21
In addition to managing interest-rate risk through restructuring of on-balance sheet assets
and liabilities as reflected in gap, a thrift may alter its interest-rate exposure synthetically using
derivative instruments.22 Derivatives, unlike on-balance sheet instruments, affect only the interestrate exposure of the institution, and thus, eliminate problems associated with intermingling interestrate and credit-risk decisions.23 Additionally, derivatives provide institutions with a relatively lowcost alternative for actively managing nonlinear, dynamic interest-rate exposure.
Institutions separately report the effects of derivatives use on each maturity gap in Section
H of their quarterly regulatory reports under the heading, “Impact of Hedging Activities.” Since
these off-balance sheet activities are not net assets of the firm, but rather only change the maturity
composition of existing assets and liabilities, the reported impact of derivatives on GAP sums to
20

Thrifts report their gap for various maturity categories including zero-to-three months, three-to-six months,
six months-to-one year, one-to-three years, three-to-five years, five-to-ten years, ten-to-twenty years, and greater than
twenty years. The remaining time to maturity of an interest-rate sensitive asset or liability as defined by the FHLBB
is based on the contractual maturity of the instrument. Embedded options are not considered. In particular, thrifts
include adjustable-rate mortgages in the maturity category reflecting the period from the reporting date to the date of
the next adjustment. We include passbook and NOW account balances in the one-year maturity category.
21
We recognize that duration gap (the difference between the durations of the institution’s assets and liabilities)
which considers the entire distribution of cash flows is a better measure of an institution’s on-balance sheet interestrate risk (Bierwag and Kaufman, 1985). However, an institution’s duration gap is not publicly available. Duration
gap can be estimated using maturity gap data but previous attempts have not provided a successful method of
estimation. (See, for example, Bennett, Lundstrom and Simonson, 1986.)
22
As of the early 1980s, institutions were allowed to use futures, options, swaps, and other derivative
instruments to reduce interest-rate risk subject to certain regulatory restrictions (see CME White Paper, 1987).
23
0ver-the-counter derivative instruments create counterparty default risk while credit risk related to exchangetraded instruments results only from the possibility of exchange failure. We do not consider swap counterparty
default risk to have the same credit risk implications for an institution as the risk associated with real estate.
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24

zero across all gap maturity categories.

The calculation of the impact is consistent across all

institutions following guidelines set forth by the FHLBB. (A summary of the rules for computing
the impact of hedging activities on gap is included in Appendix II.) An institution’s net one-year
gap after adding back (or subtracting) the “impact” of derivatives (scaled by total assets) is denoted
as NET/TA.
Previous research provides evidence that short-term maturity gap is related to the market’s
assessment of financial institutions’ exposure to unexpected changes in interest rates (Flannery and
James, 1984; Pilloff, 1994; Schrand, 1994b). To test the robustness of these results for our
sample institutions, we measure the association between one-year maturity gap, net of the impact
of derivatives (NET/TA), and market interest rate sensitivity in Appendix III. The results suggest
that our measure of interest-rate sensitivity (NET/TA) is a good proxy for the interest-rate beta of
our sample institutions estimated using a two-factor market model.
We measure quarterly changes in credit risk for converting institutions using the ratio of
real estate held for investment to total assets (REALE). Real estate held for investment, which
excludes real estate owned after foreclosure or real estate held during foreclosure proceedings
(commonly referred to as REO and REH), generally exhibit a higher default risk than mortgagerelated assets (Cordell, MacDonald, and Wohar, 1993). Therefore, increases in holdings of real
estate following conversion are predicted to proxy for increases in credit risk exposure. All
variables are scaled by total assets rather than total equity because of the significant impact of
conversion on total equity.
[INSERT TABLE II HERE]
Table II provides yearly mean size and capitalization values for our conversion sample (in
the quarter immediately prior to conversion) and the two control groups during the period 1984 to

24

For example, an institution may report that the impact of “hedging” on the 0-12 month maturity category is
positive $100 million offset by an impact of negative $100 million in the 5-10 year maturity category. In this
example, the institution is effectively using derivatives to convert assets which mature in as many as ten years into
assets with an effective maturity of less than twelve months (or liabilities which mature in as few as twelve months
into liabilities with an effective maturity of ten years).
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1988. In addition, the average values for the proxy variables for interest-rate risk (GAP/TA,
NET/TA) and credit risk (REALE) are given. Both interest-rate risk and credit risk exhibit timeseries variation. We control for this in our time-series tests using the sample of established stock
thrifts (see Section IV). The means indicate significant differences in the asset sizes of the three
samples. Even after excluding institutions with total assets (TA) less than $500 million, stock
institutions are larger and non-converting mutuals are smaller, on average, than the converting
institutions. Tangible net worth ratios (CAPITAL) also differ across the three samples. The
converting institutions are better capitalized than either the non-converting mutuals or the
established stock institutions.
Figure 1 shows the time-series behavior of the quarterly means for each variable from eight
quarters before to twelve quarters after conversion for the converting sample. While the average
capital ratio reflects the proceeds from conversion at time t, it decreases following conversion in
accordance with the observed increase in total assets. In addition, interest-rate risk appears to
decrease following conversion as a result of both on-balance sheet (GAP/TA) and off-balance sheet
(NET/TA) activities while credit risk proves to be increasing slowly.
[INSERT FIGURE 1 HERE]
Table III presents the mean for each interest-rate risk and credit risk variable for the
converting sample and the two control groups over the 1984 to 1988 period. Results for the 81
converting institutions are divided into pre-conversion and post-conversion quarters. Panel A of
Table III indicates that the quarterly percentage increase in total assets (GROWTH) for the
converting sample increases significantly post-conversion, approaching the average growth levels
of established stock institutions. In particular, converting institutions increase their growth rate of
total assets from 2.5 percent per quarter prior to conversion to 3.2 percent after conversion. This
compares to growth rates of 1.7 percent for non-converting mutuals and 3.5 percent for stock
institutions.

25

In some cases, data for the quarter immediately preceding the conversion quarter are not available. In those
cases, the last quarter prior to conversion is used.
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Panel B of Table III shows that converting institutions decrease their exposure to interestrate risk significantly from the pre-conversion period to the post-conversion period. Prior to
conversion, the converting institutions are similar to non-converting mutuals with respect to the
management of interest-rate risk. During, the post-conversion period, however, these institutions
decreased their interest-rate risk to levels, on average, lower than those of stock-chartered
institutions. Both pre and post-conversion, the frequency of the use of derivatives (% users) by
converting institutions is greater than that of non-converting institutions (significant only postconversion) and less than that of the stock sample. Considering the growth in size achievable as a
result of conversion, these results are consistent with prior research which has found that larger
institutions are significantly more likely to use derivative instruments (Nance, Smith and Smithson,
1994; Sinkey and Carter, 1994).
[INSERT TABLE III HERE]
With respect to credit risk (Panel C of Table III), the differences among the three samples
also suggest that the converting institutions follow a trend of changing their risk exposure
following conversion to resemble that of stock-chartered institutions. The average holdings of real
estate investments are 0.1 percent, on average, post-conversion compared to 0.04 percent preconversion. This change, however, is not statistically significant.

IV. Methodology and Results
The results presented in Figure 1 and Table III provide descriptive evidence that converting
institutions change their risk-taking behavior after conversion consistent with the predictions of the
coordinated risk management hypothesis. This section provides more explicit tests of the source,
timing and degree of these changes.

A. Time-Series Behavior of Risk Management at Converting Thrifts
In general, our approach is to estimate ordinary least squares (OLS) regressions relating
proxies for risk to indicator variables marking the position of the observation quarter relative to the
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event (conversion) quarter. Define Time(t + k) as an indicator variable equal to 1 if the quarter t is
k quarters before or after the conversion quarter, where k ranges from -9 to +12; otherwise Time(t
26
+ k) = 0. The observation for institution j at Time(t + 0) represents the thrift’s risk exposure as

of the end of the quarterly reporting period during which the conversion is completed. Data are not
available to measure GAP/TA, NET/TA and REALE for all converting institutions across all time
variables since the sample period is restricted to 1984 through 1988. For example, institutions
converting during the quarter ended December 1984 have data available beginning only at Time(t3) or March 1984. At the other extreme, data for institutions converting during the quarter ended
June 1988, for example, are available only through Time(t + 2) or December 1988.
Specifically, we regress proxy variables for exposure to both interest-rate risk and credit
risk (RISK) for each institution j for each quarter t from March 1984 through December 1988 on
the time indicator variables as follows:

(1)

In addition to the time variables, we include indicator variables (Regionr) which control for
potential differences across geographic regions related to real-estate market conditions, growth
opportunities, and regulatory oversight. The five regions (r = 1 to 5) defined by the Resolution
Trust Corporation are: Northeast, Southeast, Central, Southwest, and West.27
Pooling the observations over a five-year period (1984-1988) enables us to examine the
trends in risk-taking behavior on a relatively large sample. To mitigate the potential impact of
26

Indicator variables are only included for the relative event quarters -9 to +12 because the other quarters have
less than 30 observations.
27
States within the regions are classified as follows:
Northeast: Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New York, Ohio,
Pennsylvania, Rhode Island, Vermont, Washington D.C.
Southeast: Alabama, Florida, Georgia, Kentucky, Louisiana, Mississippi, North Carolina, Puerto Rico, South
Carolina, Tennessee, Virginia, West Virginia
Central: Arkansas, Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota, Missouri, Nebraska, North Dakota, South
Dakota, Wisconsin
Southwest: Oklahoma and Texas
West: Alaska, Arizona, California, Colorado, Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah,
Washington, Wyoming

confounding events on the results, we measure both interest-rate risk and credit risk of the
converting institutions relative to the control sample of stock-chartered institutions. Specifically,
for each converting institution j for each quarter t, we calculate the excess of GAP/TAjt, NET/TAjt,
and REALEjt over the mean of the corresponding variable for the control group for the same
calendar quarter t to create three new variables: XSGAP, XSNET, and XSREALE, respectively.
These excess (XS) measures are used as the dependent variables to estimate equation (1). Because
stock-chartered and converting institutions are exposed to the same exogenous industry factors,
these standardized dependent variables reduce the effects of time-series variation in risk-taking
behavior unrelated to conversion on our results.
[INSERT TABLE IV HERE]
Table IV presents the results related to the time-series behavior of the management of
interest-rate risk and credit risk after controlling for regional differences in exposure. 28 Columns 1
and 2 show results for XSGAP and XSNET, respectively. In both cases, the estimated intercept is
negative and significant. Note that, on average, both the conversion sample and the control sample
have liabilities maturing in one year exceeding assets maturing in one year (negative GAP/TA and
NET/TA values). Hence, the negative intercepts related to excess GAP/TA and NET/TA imply that
the control group of stock institutions has significantly less interest-rate risk than the converting
thrifts. This observation is consistent with Schrand (1994a) who reports that stock institutions
have less interest-rate exposure than mutual-chartered institutions.
During the pre-conversion period, changes in risk exposure between the two groups are not
significant. Following conversion, however, interest-rate risk is reduced using both on-balance
sheet and derivative instruments. The gap positions of converting institutions gradually become
similar to those of stock institutions (XSGAP) over approximately nine quarters following
conversion as evidenced by the sum of the intercept of -0.0702 and the coefficient on quarter t+9
of 0.0642. By contrast, as reflected in XSNET, immediate use of derivative instruments by
converting institutions makes their net gap positions similar to those of stock institutions after only
28

Only 64 of the 81 converting institutions have data available at time t. Using only these 64 institutions as
the sample, the results presented in Tables III and IV are qualitatively similar.
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five quarters (mean XSNET of -0.0659 plus conditional effect in quarter t+5 of 0.0664). Hence,
the net interest-rate risk of the converting institutions improves faster than that associated with only
on-balance sheet instruments.
Results related to the management of credit risk are presented in the last column of Table
IV. The negative intercept indicates that the control sample of stock institutions have, on average, a
greater investment in real estate as a percent of their assets than converting institutions, suggesting
that stock, institutions are exposed to higher credit risk. However, we observe the credit-risk
exposure of converting institutions relative to that of the stock-chartered sample significantly
increasing beginning three quarters after conversion. The change in credit-risk exposure is slower
than that of interest-rate exposure, however, being reduced by only 15 percent nine quarters after
conversion (conditional effect in quarter t+9 of 0.0018 relative to mean XSREALE of -0.0117).
These results are consistent with prior empirical evidence documenting an increase in credit risk
associated with asset portfolios following conversion (Hadaway and Hadaway, 1981; Verbrugge
and Goldstein, 1981; Simons, 1992; Cordell, MacDonald and Wohar 1993).
Although the results are not presented, we also perform these time-series tests using nonconverting mutual institutions as a control group. The results are qualitatively similar in that the
converting institutions exhibit a trend toward decreasing their interest-rate risk exposure in the
post-conversion period. The intercepts in these regressions are positive but not statistically
different from zero. This result indicates that, on average, the converting institutions were similar
to the non-converting thrifts prior to conversion with respect to interest-rate risk. Conversion,
however, is associated with increased interest-rate risk management.
These observations only indicate that, on average, interest-rate risk across all institutions
decreases following conversion while credit risk increases. The coordinated risk management
approach, however, predicts that interest-rate risk decreases are associated with increases in credit
risk following conversion within each institution. To specifically test the predictions of the
coordinated risk management approach within thrift institutions, we estimate the following pooled
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regressions from nine quarters before to twelve quarters following conversion (White-corrected tstatistics in parentheses):

Using XSNET as a measure of interest-rate risk in equation (2) allows us to examine the
overall coordination of an institution’s net interest-rate risk (considering both on and off-balance
sheet hedging) and credit risk. We further examine whether the coordination of risk-management
activities is achieved through the use of on-balance sheet instruments, using XSGAP as the
regressand in equation (3), or derivatives, using XSNET as the regressand in equation (4)
conditional on XSGAP. To interpret the coefficient estimates, it should be noted that the closer an
institution’s maturity gap is to zero relative to that of the sample of stock institutions, the better
hedged is its balance sheet with respect to interest-rate risk. Hence, higher XSGAP (less negative)
reflects greater on-balance sheet hedging activity while higher XSNET (less negative), controlling
for XSGAP, reflects greater off-balance sheet hedging.
The positive coefficients on XSREALE in equations (2) through (4) indicate that increases
in credit risk for a given institution over time, relative to the control sample of stock institutions,
are significantly associated with both on and off-balance sheet hedging of interest-rate risk,
respectively. In addition, the coefficient estimate on XSGAP in equation (4) is statistically
significantly less than unity which suggests that on average derivatives use is significant and that
derivatives are used to reduce, or hedge, institutions’ net interest-rate risk. The results are
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qualitatively similar controlling for size. These results support the coordinated approach to risk
management which predicts that thrifts reduce their interest-rate risk exposure while simultaneously
taking on increasing levels of credit risk.

B. Cross-Sectional Determinants of Risk Management at Converting Thrifts
Following Froot, Scharfstein and Stein (1993) and Smith and Stulz (1985), the
coordination between interest-rate risk hedging and credit risk taking can be related to growth
opportunities and managerial compensation. Froot, Scharfstein and Stein (1993) show that
variation in internal wealth between time t = 0 and time t = 1 is costly to firms because a low
outcome at time t = 1 may result in underinvestment. Consequently, the greater a firms growth
potential, the greater are the expected costs associated with variation in cash flows. Thus, the
magnitude of an institution’s intended growth following conversion is predicted to be positively
associated with its degree of interest-rate risk reduction. An underlying assumption of their model
is that external financing is more costly than internal financing because of information asymmetry
and agency costs. Particularly in the savings and loan setting, the assumption that external
financing costs exceed internal financing costs is reasonable because of financing constraints which
result from minimum capital requirements.
We use an ex ante proxy for the level of attainable growth following Maksimovic and Unal
(1993). Calculation of this proxy requires an understanding of the conversion and appraisal
processes. 29 Prior to conversion, an independent appraiser determines the number of shares to be
issued and a range of offer prices with minimum and maximum prices set at fifteen percent below
and above a mid-price. Depositors have priority to purchase shares subject to a limit based on the
level of his or her deposits. The depositor must pay the maximum appraisal price per share for
each subscribed share at the time of the subscription. Depending on demand, market conditions,
and management’s incentives, management chooses an offer price within the appraisal range.
Management can affect the issue size within the range given by the appraiser. However, the
29

For an excellent description of the sale-of-stock approach see Williams, Fleck, and Comizio (1987).
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manager faces a trade-off between reducing the issue size, thereby maximizing the after-market
30

returns, and increasing the issue size, thereby raising additional funds for expansion. Given the
chosen offer price, shares are then issued first to managers and then to depositors. If there is
insufficient demand, the remaining shares are offered first at the set price to depositors which
purchased their maximum allowable shares. Any remaining shares are offered to the public. If
there is excess depositor demand, the actual shares available for depositors are rationed. Any
funds collected from depositors which exceed the final purchase price are returned.
Ex ante growth opportunities are measured by the chosen issue price of the converting thrift
relative to the midpoint of the appraisal range, denoted as THETA. The closer the value of the
offer price to the upper limit of the appraisal range (the higher the THETA), the greater is the
financial slack created at the time of conversion.31 To the extent this growth represents
management’s expectation of its intentions to exploit deposit insurance subsidies, the coordinated
risk management framework predicts that THETA is positively related to increases in credit risk
and increased hedging of interest-rate risk following conversion.
Another set of cross-sectional predictions about the optimal risk-taking behavior of
manager-agents comes from Smith and Stulz (1985). In their model, managers are assumed to be
risk-averse with indirect utility functions of wealth which are strictly concave. A manager’s wealth
consists of both pecuniary compensation and the payoff of his or her non-tradable investment in
the firm. Based on these assumptions, Smith and Stulz predict that greater managerial share
holdings will increase incentives for managers to hedge cash flow or profit variation, while nonlinear compensation packages (with option-like features) may be associated with greater risktaking. 32 Although this prediction applies to all financial institutions, and not just converting
30

Maksimovic and Unal (1993) analyze the factors affecting the choice of the issue size within the appraisal
range. They provide evidence that this reflects the alignment between management and initial shareholder interests.
31
Maksimovic and Unal (1993) provide evidence that share-price run-up on the first day of trading following
conversion is positively and significantly associated with THETA. This result is consistent with the market
attaching value to the creation of financial slack. Furthermore, they provide evidence that ex post growth rates are
significantly correlated with THETA.
32
We recognize that an alternative for the manager is to hedge his or her investment outside of the firm.
However, there are practical limitations to implementing such a strategy. For example, managers may not take
short positions in the firm’s stock because of high transactions costs (due to illiquidity) or SEC or regulatory
prohibitions on short sales.
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thrifts, shares and/or options become available to compensate thrift managers only following
conversion.

As a result, we predict that post-conversion hedging of interest-rate risk and

coordination of risks is positively associated with share-ownership attained at the time of
conversion. Managerial compensation consisting of options, rather than shares, provides
contrasting cross-sectional predictions about optimal risk-taking. Smith and Stulz (1985) suggest
that options provide managers with incentives for greater risk-taking. This implies that thrifts with
higher option holdings may hedge interest-rate risk less.

33

Converting institutions report the components of managerial compensation, including share
purchases and options granted, in offering prospectuses. We use the total value of shares
purchased by management at the time of conversion, expressed as a percentage of the conversion
proceeds (INSIDE), to proxy for the management’s ownership of the thrift. Option holdings by
management (OPTS) are measured as the ratio of the number of options granted to management at
conversion relative to the total number of shares issued at conversion. Data to calculate THETA,
INSIDE and OPTS are obtained from Maksimovic and Unal (1993).
[INSERT TABLE V HERE]
Table V provides descriptive statistics of these variables. The average choice of THETA is
approximately one standard deviation less than unity with many firms choosing either close to the
minimum price (85 percent of the midpoint), close to the maximum price (115 percent of the
midpoint), or the midpoint (1.00). The distribution of managerial shareholdings is skewed toward
zero with 4.6 percent of shares held by managers as a group, on average. Approximately one-half
of the sample firms have no executive stock options. For those institutions which do employ stock
options as a component of managerial compensation, the percentage of options granted at

33

In addition to holding a call option on the value of his or her levered institution, a thrift manager also holds a
put option on the institution written by the government in the form of deposit insurance. Consequently, a
manager’s net position with respect to the firm resulting from share ownership and this government guarantee is a
long call with a strike price at the institution’s debt level and a long put with a strike price at the debt level at which
the regulators will liquidate the institution. If regulators exhibit forbearance allowing institutions to remain in
operation despite technical insolvency, the net position on the underlying institution resembles a long strangle (the
strike price of the long call exceeds that of the long put). In this case, a manager of an institution near insolvency is
long volatility and has incentives to speculate much greater than those of a manager holding only a call without the
put option.
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conversion relative to the number of shares issued is generally less than 10 percent, however, one
firm provided its managers with options to buy shares representing 19.2 percent of the total shares
issued.
Results of the first series of cross-sectional tests are presented in Tables VIa and VIb.
These tests repeat the time-series analysis of average changes in interest-rate risk and credit risk for
partitions of the sample firms based on THETA, INSIDE, and OPTS. To test the cross-sectional
association of interest-rate risk and credit risk with the level of ex ante growth opportunities, we

THETA). Columns (1) through (4) report the contrasting results for high and low-THETA firms.
For both the low and high-THETA samples, the negative intercept estimates show that converting
thrifts have significantly greater net interest-rate exposure and less credit exposure than the sample
of stock-chartered institutions, on average. Beginning approximately one year prior to conversion,
however, the results in Column (1) indicate that the high-THETA institutions become increasingly
better managed with respect to interest-rate risk, reducing their net exposure by approximately
twelve to twenty percent, on average, across the post-conversion period. The low-THETA
institutions also increase their hedging activities related to interest-rate risk, however, the
improvement in XSNET is approximately one-third to one-quarter that achieved by the highTHETA institutions. In addition, the low-THETA institutions do not begin managing their
interest-rate risk until four quarters following conversion.
With respect to the concurrent management of credit risk, both low and high-THETA thrifts
maintain a smaller investment in real estate, on average, than the control sample of stock-chartered
institutions prior to conversion. High-THETA institutions increase their investment in real estate
within the first two years following conversion, decreasing the average differential with stockchartered firms by approximately fifty percent (0.0058/-0.0128). The low-THETA firms,
however, do not show a significant increase in credit risk. In fact, these institutions decrease their
credit risk exposure immediately following conversion. In summary, these results are consistent

-25-

with the predictions of coordinated risk management that high-growth firms simultaneously
decrease hedgeable risk while attaining their growth in compensated risk.
[INSERT TABLE VIa HERE]
Growth opportunities as measured by THETA are only a potentially important determinant
of the manager’s incentives with respect to risk-taking if the manager benefits from increases in
34

firm value through compensation such as share ownership. The association between managerial
share holdings and interest-rate and credit risk is estimated for two equal-sized partitions of the
sample of converting thrifts (high share ownership and low share ownership) based on
management’s holdings (see Columns (5) through (8) of Table VIa). The results indicate that
managerial share purchases are positively related to post-conversion reduction in exposure to
interest-rate risk. As Columns (5) and (6) show, managers of those institutions which purchased
less than the median percentage of shares reduce the institution’s exposure to interest-rate risk but
not as significantly as managers with high share ownership. In fact, the high-share managers
begin to significantly improve the interest-rate risk exposure of their institutions four quarters prior
to the conversion quarter. These institutions exhibit significantly better interest-rate risk
management than the low-share-ownership thrifts as early as seven quarters prior to conversion.
One possible explanation for the increased interest-rate risk management prior to conversion is that
managers intending greater share purchases at conversion view interest-rate risk management as a
value maximizing activity. More of this increase in value will accrue to managers intending high
share purchases at conversion because a mutual thrift’s value becomes a windfall profit to the initial
shareholders of a converting institution.35
Simultaneous with these patterns in interest-rate risk management, Columns (7) and (8)
show that institutions whose managers have the lowest insider share holdings do not increase their
credit risk as significantly as institutions with high managerial share ownership. These findings
are consistent with Maksimovic and Unal (1993) who report that managerial share purchases are
34

An institution’s compensation structure both before and after conversion is a choice variable like interest-rate
risk or credit risk. Although there are some regulatory restrictions on managerial share purchases, flexibility
remains. The endogeneity of compensation structure and incentives for risk-taking is discussed in Tufano (1995).
35
Unal (1995) describes how windfall profits accrue to initial shareholders of converting thrifts.
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greater for more valuable thrifts and, moreover, that such conversions experience greater aftermarket stock price appreciation.
[INSERT TABLE VIb HERE]
In addition to the share-component of managerial compensation, we consider the relation
between executive stock options and interest-rate risk and credit risk for the sample firms
partitioned into three groups based on their level of option holdings. One group represents
institutions whose managers hold no options. The remaining institutions are divided into two
groups of equal size, high and low, which consist of institutions with option holdings greater than
and less than the median holdings, respectively. The results provide a contrasting view to that
presented based on the association between share holdings and risk-management. Columns (1)
and (2) of Table VIb show that institutions whose managers hold zero or low levels of options
significantly reduce their interest-rate risk after conversion relative to the control group. In
contrast, for thrifts whose managers have high option holdings we observe a significant reduction
in interest-rate risk in only two quarters following conversion. In other words, the institutions
with high option holdings are the least likely to attempt to manage their interest-rate risk exposure.
This observation is consistent with the predictions of Smith and Stulz (1985) that options create
convexity in a manager’s incentives with respect to risk.
Concurrent with their interest-rate risk management, the institutions with no or low option
holdings invest more in risky real estate following conversion. The institutions with high option
holdings, by contrast, are not significantly increasing their holdings of risky real estate. However,
managers choosing high options, on average, manage institutions that are significantly more risky
with respect to credit risk than managers that choose zero or low levels of options as evidenced by
the intercepts in Columns (4) through (6). The support for this observation is quite weak, though,
because of the small sample size and lack of explanatory power for the high-option thrifts in
Column (6).
The results of Tables VIa and VIb, although informative about trends in both interest-rate
risk and credit risk, do not show the relation between the two within an institution. We estimate
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equations (2) through (4), which relate interest-rate risk to credit risk for the panel data, separately
for partitions of each of the variables predicted to be cross-sectional determinants of risk-taking
behavior: THETA, INSIDE, and OPTS. We estimate these regressions using White’s (1980)
correction for the standard errors because the estimations exhibit heteroskedasticity. Indicator
variables are used to separately estimate the association between interest-rate risk and credit risk in
the pre and post-conversion periods. The results are reported in Table VII.
[INSERT TABLE VII HERE]
Panel A shows that the high-THETA firms show a significant and positive association
between net interest-rate risk (XSNET) and credit risk post-conversion. We observe a similar
relation between on-balance sheet interest-rate risk (XSGAP) and credit risk. Recall that a positive
association suggests that the higher an institution’s exposure to credit risk, the closer to zero (less
negative) is its maturity gap or the lower is its interest-rate risk. Hence, for high-THETA thrifts,
increasing credit risk is significantly associated with greater interest-rate risk hedging following
conversion. Estimation of the XSNET equation, controlling for XSGAP, shows a significant
positive association between net interest-rate risk and credit risk only in the pre-conversion period
for the high-THETA sample. This implies that, during the pre-conversion period, the association
between net interest-rate risk and credit risk is driven by the institutions’ on-balance sheet interestrate exposure rather than derivatives use. The low-THETA firms also show a significant positive
relation between on balance sheet interest-rate-risk hedging and credit risk-taking only in the preconversion period. In contrast to the high-THETA firms, the low-THETA thrifts do not exhibit
any significant association between interest-rate risk hedging and credit-risk taking. Also, the
estimation of equation (4) for the low-THETA firms indicates that derivatives use increases
following conversion as evidenced by the decrease in the coefficient on XSGAP from 0.936 to
0.844. Also, as shown by the continued positive and significant coefficient on XSREALE in the
post-conversion period, this increased derivatives use is associated with relative increases in credit
risk. In summary, we observe that coordination of interest-rate risk and credit risk is more
pronounced post-conversion for thrifts which attain high growth capacity at the time of conversion.
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Panel B of Table VII shows the association between interest-rate risk and credit risk for
firms with low and high managerial share ownership. For managers with high levels of share
ownership, the results indicate that the coordination of interest-rate risk and credit risk is significant
and positive only in the post-conversion period. By contrast, for managers with low levels of
share ownership, the results indicate no significant association between interest-rate risk and credit
risk post-conversion. With respect to interest-rate risk management alone, as in Panel A, three of
the four coefficient estimates on XSGAP are significantly less than unity implying that derivatives
use, on average, reduces interest-rate risk. The use of derivatives for managers with both high and
low levels of share ownership increases following conversion.
Panel C of Table VII reports results for the three partitions of firms based on their
managerial option holdings. Estimation of equations (2) and (3) show that the relation between net
interest-rate risk and credit risk is positive and significant for institutions whose managers have
high option holdings post-conversion. By contrast, for institutions whose managers hold low
options, the association is negative and significant post-conversion and for institutions whose
managers hold no options, the association is positive and significant but only in the pre-conversion
period.
The results also demonstrate that option holdings not only affect the coordination of riskmanagement activities, but also the choice between on or off-balance sheet instruments to achieve
interest-rate risk reduction. Specifically, the trend of coordinating risk-management for the highoption institutions is dominated by their use of derivatives to manage interest-rate risk. Estimation
of equation (4) shows an extensive use of derivatives based on the coefficient estimates on
XSGAP of 0.827 and 0.638, respectively, pre and post-conversion. The difference between these
estimates and unity represents the extent of on-balance sheet risk which is reduced as a result of
derivatives use. This greater use of derivatives to manage net interest-rate risk in the high-option
group may seem inconsistent with the predictions of Smith and Stulz (1985). However, the
increased use of derivatives is combined with more risky on-balance sheet positions for the highoption managers. Calculating the mean XSGAP for the high, low and no-option groups in the
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post-conversion period, we find that on-balance sheet interest-rate risk is highest for the highoption group with a mean XSGAP of -0.008. By comparison, the mean XSGAP positions for the
low and no-option groups, respectively, are 0.033 and 0.015.
This relatively high on-balance sheet interest-rate risk for the high-option institutions
combined with the extensive use of derivatives to manage this risk suggests that managerial option
holdings affect the manner in which interest-rate risk is managed but not the level of net interestrate risk. Thrifts with greater managerial option holdings achieve their interest-rate risk hedging
through the use of derivative instruments rather than on-balance sheet asset/liability matching. This
behavior is consistent with the conjecture that the relative liquidity of derivatives offers thrifts the
opportunity to selectively manage their interest-rate exposure based on their expectations of
interest-rate changes. In other words, these institutions hold the “option” to become high-risk as a
result of their risky gap positions simply by liquidating their derivatives positions. Since
speculation with derivatives is prohibited, maintaining a more negative gap position is the only way
for institutions to speculate on interest rates.

V. Conclusion
This paper proposes an approach to analyzing risk management activities when multiple
risks are bundled within a firm’s assets or liabilities. We classify potentially bundled risks into
two types: compensated risk and hedgeable risk. Firms earn rents for bearing compensated risk
such as credit risk and earn zero economic rents for bearing hedgeable risk such as interest-rate
risk. Because the costs associated with reducing hedgeable risk are lower than those associated
with compensated risk, firms rationally eliminate hedgeable risks using either on or off-balance
sheet strategies. Thus, hedging becomes desirable even for risk-neutral or risk-seeking firms as a
means of allocating risk. We denote this approach of optimal risk allocation among multiple risks
within a firm as Coordinated Risk Management.
We test the coordinated risk management approach by examining the interaction between
interest-rate risk (hedgeable risk) and credit risk (compensated risk) management at thrift
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institutions following conversion from a mutual-to-stock form of ownership. Although the
concept of coordinated risk management applies to any firm, we use this sample because of data
availability for the sample of converting thrifts and the control groups of non-converting
institutions. The time-series findings are consistent with the coordinated management of interestrate risk and credit risk. In particular, immediately at conversion we observe decreased interestrate risk across institutions combined with a more gradual trend toward increasing credit risk. The
negative relation between interest-rate risk and credit risk is also significant in pooled tests. In
addition, institutions use both on-balance sheet strategies and derivative instruments to reduce
interest-rate risk. This finding of decreasing interest-rate risk occurs despite incentives to increase
total risk following conversion. In light of the current discussions on the use of derivatives, this
finding also indicates that thrifts use derivatives instruments for hedging rather than for speculative
purposes.
The cross-sectional results support models of optimal hedging. Consistent with Froot,
Scharfstein and Stein (1993), we provide evidence that interest-rate risk hedging within an
institution is positively associated with ex ante growth opportunities. In our sample, those
institutions which attained higher growth capacity at the time of conversion hedged interest-rate
risk more than a control group of existing stock institutions during the three years following
conversion. We also provide evidence consistent with Smith and Stulz (1985) that managerial
security holdings are a significant determinant of hedging activity. We observe that managers
which purchase greater than the median number of shares at conversion manage interest-rate risk
significantly better than managers with relatively low share holdings beginning as early as seven
quarters prior to conversion. This interest-rate risk reduction continues throughout the three-year
period examined following conversion. In addition, for these thrifts with relatively high share
ownership, the post-conversion interest-rate risk management is coordinated with an increase in
credit risk. Finally, we report a negative association between managerial option holdings and
interest-rate risk hedging. Managers holding relatively high numbers of options maintain a risky
position on-balance sheet with respect to unexpected changes in interest rates.
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Appendix I
Sample of Converting Institutions
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Appendix I, continued
Sample of Converting Institutions
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Appendix I, continued
Control Sample of Stock-Charted Institutions
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Appendix II
Excerpts from “Section H, Maturity and Yield/Cost Information” Instructions (January 1989)
IMPACT OF HEDGING ACTIVITIES ON ASSETS
Certain hedging activities and other transactions synthetically change the effective
maturity/repricing structure of the institution’s financial assets. Report the total effect of these
hedging and related activities on the maturity/repricing structure of financial assets on these lines.
Include the effects of the following activities and transactions, provided they were entered into for
the purpose of hedging:
1. Open interest-rate futures contracts;
2. Open long-put options contracts having a strike price at or in-the-money when the option
was acquired;
3. Firm commitments to sell assets; and
4. Other similar off-balance-sheet activities.
Each hedging activity/transaction should be accounted for as follows:
1. Record the amount of the hedged asset in the original “maturity/repricing” column of the
hedged asset as a negative number; and
2. Record the amount of the hedged asset in the “maturity/repricing” column achieved by the
hedge as a positive number.
IMPACT OF HEDGING ACTIVITIES ON LIABILITIES
Certain hedging activities and other transactions synthetically change the effective
maturity/repricing structure of the institution’s financial liabilities. Report the total effect of these
hedging and related activities on the maturity/repricing structure of financial liabilities on these
lines.
Include the effects of the following activities and transactions, provided they were entered into for
the purpose of hedging:
1. Open interest-rate futures contracts;
2. Open long-put options contracts having a strike price at or in-the-money when the option
was acquired;
3.

Interest-rate swaps;
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Appendix II, continued
4. Interest-rate caps: Determine the amount to be reported as hedging activity as follows:
a. If, at the end of the quarter, the CAP index rate for any maturity is within 50 basis
points of the prespecified contractual CAP rate, include 100 percent of the notional
principal of the CAP for the hedge; or
b. If, at the end of the quarter, the current market index rate was more than 50 basis
points lower than the prespecified contractual CAP rate, contract the ICR Coordinator
or the FHL Bank to which the reporting institution submits its reports to obtain a table
which should be used to find the percentage of the CAP’s notional value to be
considered as a hedge.
SAMPLE TABLE
Percentage of Notional Value Allowed for Impact of Hedging
for “Out-of-the-Money” CAPS
Number of Basis Points “Out-of-the-Money” at the End of Quarter

Using the example table provided above, assume that the market index rate at the end of the quarter
was 7 l/2 percent and the reporting institution held a CAP with 3 years remaining to maturity, a
$10 million notional value, and an 8 l/4 percent prespecified contractual CAP rate. The CAP was
75 basis points “out-of-the-money” at the end of the quarter and the appropriate table percentage to
apply to the notional principal is 74 percent. Thus, $7.4 million (74 percent of the $10 million
notional principal) is considered as a hedge.
5. Other similar off-balance-sheet activities.
Each hedging activity/transaction should be reported as follows:
1. Record the amount of the hedged liability in the original “maturity/repricing” column of
the hedged liability as a negative number.
2. Record the amount of the hedged liability in the “maturity/repricing” column achieved by
the hedge as a positive number.
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Appendix III
As a test of the robustness of our measure of interest-rate risk, we provide evidence from
stock-market returns about the market’s perception of interest-rate sensitivity for the sample of
converting institutions. We hypothesize that, as interest-rate sensitivity measured by NET/TA

likewise be increasing,

(5)

In equation (5), Rpw is the weekly holding-period return for a portfolio of converting institutions,
Rmw is the weekly holding-period return for the NASDAQ market, and R iw is the weekly holdingperiod return for a portfolio of either 90-day Treasury bills or 20-year non-callable Treasury
bonds. (All returns are obtained from CRSP.) Equation (5) is estimated for portfolios (p) of
converting institutions which are formed by ranking institutions based on their net gap positions
(NET/TA). In theory, a financial institution’s expected value depends on unexpected changes in
interest rates (which proxy for unexpected inflation) as described by the nominal contracting
hypothesis (French, Ruback, and Schwert, 1983). Accordingly, cross-sectional differences in

of the net assets of the firms in the portfolio. In support of this hypothesis, prior literature
documents the interest-rate sensitivity of the market value of financial institutions. (See, for
example, Flannery and James, 1984; Kane and Unal, 1990.)
We estimate equation (5) over the six-year period 1984 through 1989. Although
preliminary results indicated a significant association between NET/TA and market interest-rate
sensitivity, the results also suggested a potential lack of structural stability of the model parameters
across the entire sample period. Therefore, we separately analyze three sub-periods: 1984 to 1985,
1986 to 1987, and 1988 to 1989. Panel A of Table A shows the differences among descriptive
statistics for the holding period returns on the market portfolio (Rmw) and the interest-rate
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portfolios (Riw) over the entire six-year period. The standard deviations of R mw and Riw,
measured using portfolios of either T-bills and T-bonds, are approximately two times greater
during the period 1986 to 1987 (which includes the 1987 stock market crash) than those in either
the earlier or latter period. Consequently, in addition to estimating equation (5) over the entire sixyear period, we also estimate equation (5) separately over each of the two-year periods.
[INSERT TABLE A HERE]
The results of estimation of equation (5) are presented in Table B. We form portfolios by
dividing the sample of converting institutions into five portfolios of equal size based on their
interest-rate risk measured by NET/TA. Institutions with net gap positions closest to zero are
assigned to the lowest interest-rate risk portfolio (1 = LOW); institutions with the most negative net
gap positions are assigned to the highest interest-rate risk portfolio (5 = HIGH). The risk
portfolios are redefined annually based on each institution’s net gap position at the beginning of the
year over which equation (5) is estimated. 36 On average, institutions in the LOW portfolio have a
net one-year gap ratio to total assets of -0.15 compared to -0.52 for institutions in the HIGH
portfolio. This ratio declines approximately 0.1 across each of the five portfolios.
[INSERT TABLE B HERE]
The results suggest that our proxy for interest-rate sensitivity (NET/TA) is consistent with
the interest-rate sensitivity measured by the estimated coefficients on Riw. Specifically, the
estimated coefficients on a portfolio of T-bills

increase as interest-rate risk increases from

LOW to HIGH over the entire six-year period. In addition, interest-rate sensitivity to holdingperiod returns on a portfolio of 20-year non-callable bonds

increases across the five

portfolios as risk measured by XSNET increases. The interest-rate sensitivities of the LOW and
HIGH-risk portfolios are significantly different during the full sample period as well as in the subperiods 1984 to 1985 and 1986 to 1987. In fact, for 1984 to 1985 and 1986 to 1987, market
interest-rate sensitivity measured by T-bonds is not significantly different from zero for the LOW
risk portfolios while the estimated coefficients are significant and increasing across portfolios four
36

Redefining the portfolios quarterly does not change the results.

-38-

and five. Likewise, short-term interest-rate sensitivity for the low interest-rate risk institutions
(portfolios l-3) is not significantly different from zero for the period 1986 to 1987.
These results indicate that one-year net gap is a good measure of exposure, especially to
changes in long-term interest rates. These findings of an association between net interest-rate
sensitivity measured by NET/TA and market interest-rate sensitivity for both T-bills and T-bonds,
during the entire six-year period result mainly from activity in the 1986 to 1987 period of high
interest-rate volatility.
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